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THROUGHOUT the United States native termites, 
or white ants, cause serious damage to the foun- 
dations and woodwork of buildings and articles in 
the buildings, as well as to living fruit and other 
trees, crops, and other vegetation. Such damage can 
be prevented by the proper construction of buildings 
and by chemical treatments of wood, and injury to 
growing vegetation by clean culture and the use of 
insecticides. This bulletin describes the habits and 
activities of subterranean and nonsubterranean ter- 
mites and sets forth in detail the precautions to be 
taken against them and the remedies available for 
damage which they have inflicted. 

This bulletin supersedes Farmers' Bulletin 1037, White Ants as Pests 
in the United States and Methods of Preventing Their Damage. 
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PREVENTING DAMAGE BY TERMITES OR 
WHITE ANTS 



By T. E. SNYDEat, Senior Entomologist, Division of Forest Insects, Bureau of 
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TERMITES AND THEIR HABITS 



DISTBIBTTTION AND FOBMS 



TEEMITES, or ''white ants," are destructive native insects of 
which 44 species occur in the United States. They are dis- 
tributed throughout the country, although in the southern, south- 
western, and Pacific coast regions, where both the subterranean and 
nonsubterranean kinds occur (fig. 1), they are more numerous and 
injurious than elsewhere. 

These so-called white ants are not true ants, although they are 
superficially antlike and live in colonies made up of different forms 
or castes. In these nests or colonies both wingless and winged ma- 
ture individuals are produced. The brownish or blackish, elongate, 
slender, antlike, colonizing, sexual adults (fig. 2) with long white 
wings, unlike the other forms, have functional eyes and their bodies 
are able to endure full simlight. These migratory males and females 
appear normally once a year during a short period. There are three 
stages in the life of white ants: The egg, the immature form 
(nymph), and the mature individual (including sterile workers 
(fig. 12, soldiers (fig. 12, a), and the various fertile reproductive 
forms) , 
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LOCATION OF COLONIES OB NESTS 

The nests of some species of termites ^ are in. the earth and in dead 
and decaying wood. These species are of subterranean habit, timber 
and trees being attacked by the workers only through the ground. 
The nests of some other species,^ however, are excavated in wood 
and trees by the winged forms, there being no workers and no under- 
ground hfe. 

With the clearing of land and the consequent destruction of their 
natural breeding places in the dead trees, decaying stumps, and 
logs of the forests, termites become increasingly destructive to the 
woodwork and contents of buildings (figs. 3-9), telephone poles, 
fences, or any timber in contact with the ground, as well as to living 
vegetation, including not only fruit and shade trees, shrubs, and 
flowers, but also truck (fig. 10) and field crops and, in California, 




Fig. 1.- 



-Map showing (line AA) the northern limit of damage by subterranean termites in the United 
States; BB, the northern limit of damage by dry-wood or nonsubterranean termites 



grapevines. The principal food of termites is cellulose, which they 
obtain from either dead or Hving vegetation. 

Termites in the United States are mainly species of subterranean 
or wood-boring habit and are not so spectacular or common as the 
mound-making or tree-nesting termites of the Tropics. Very few- 
termites in this country have habits which make them conspicuous, 
or come above ground into the sunhght, except during the annual 
colonizing swarm; hence they largely escape notice until they become 
injurious. 

TEBMITES WHICH ABE SUBTERRANEAN IN HABIT 

Subterranean termites live in forests, building their nests in the 
wood of standing timber, logs, or stumps, in cleared land, any wood 



1 Genera Eeticulitermes Holmgren, Leucotermes Silvestri, Amitermes Silvestri, etc. 

3 Genera Termopsis Heer, Kalotermes Hagen, Neotermes Holmgren, Cryptotermes Banks, etc. 
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in contaet with the ground or, in the plains, in a labyrinth of 
underground passages in the earth, usually underneath wood or 
vegetation. 

Termites arc soft-bodiod and always conceal themselves within 
wood, in the earth, or within their earthlike carton shelter tubes 
(fig. 11). The grayish-white, soft-bodied, wingless, sterile ^Svorkors" 
(fig. 12, below) are in reality the destructive form. These workers 
make the excavations oceupi<*d by the colony and enlarge and 
extend them as the colony increases. They live underground or 
within the wood, are blind, and shun the light; as a result they are 
rarely seen. In burrowing through wood the workers often com- 
pletely honeycomb it, usually following the grain and eating out the 
softer, thin-walled, larger-celled spring or now wood. They are 
able to ])enotrate the 
hardest of woods, pro- 
vided they have access 
to moisture in the ground. 
In extending their gal- 
leries in wood and vege- 
tation, subterranean spe- 
cies carry moisture with 
them by means of moist 
excrement mixed with 
earth. 

TERMITES WHICH ARE 
N ON SUBTERRANEAN IN 
HABIT 

The nonsubtcrrancan 
termites which are injuri- 
ous attack wood directly; 
but, instead of following 
the grain continuously, 
they excavate through it 
longitudinal chambers of 
limited length. The sex- 
ual adults, after they 
have lost their wings, and the young or nymphs, are the destructive 
forms. Their pellets of excrement (fig. 13) arc regularly impressed, 
and sometimes completely fill or block up the burrows in a compact 
mass; they are often expelled as dry droppings from the infested wood. 
These termites are destructive to the woodwork and furniture in build- 
ings (figs. 14, 15), as well as to living trees. Apparently they can 
exist without the great amount of moisture necessary to the life of 
termites which are subterranean in habit. 

THE COLONIZING SWARM 

At certain seasons, usually spring or fall, but varying with the 
species and the locality, the winged, sexual individuals migrate in 
largo numbers from the parent nests. They then lose their wings 
and breed now colonies. In the case of the subterranean termites, 
wood and trees are usually entered indirectly through the ground, 
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altlioiigli sometimes these insects enter trees under bark loosened by 
sunburn, etc., or throu<:h scnrs or borer holes, provided sufficient 
moisture is present. Xonsuhterraneau termites enter the Avood 

directly, or, in the 
case of trees, tlirou*rh 
wounds or borer holes 
or under loose bark; 
moisture is not neces- 

SlUT. 

In the new quarters 
ciigs are laid, the 
young develop, and in 
a few years the colony 
increases in numbers, 
und the ^'workers" 
are able to feed and 
care for the repro- 
(hu'tive forms — the 
*'king" (title page, 
left) and "queen" 
(title page, right) — as 
well as the soldiers 
(fig. 12, cf)^ which are 
sterile forms adapted 
to pi'otect the colony 
h'om insect enemies, 
notably the true ants. 
In recently formed 
young colonies the 
rate of egg laying is 
slow, but mating is 
r e ]:> e a t e d , and, al- 
though there is at first 
a gradual increase, 
later the increase in 
the numbers of the 
broods is rapid. In 
old colonies there arc 
thousands and tens of 
thousands of indi- 
viduals. 

Egg laying occurs 
over a considerable 
l^eriod during the 
warm months in col- 
onies out of doors. 
Tn infested buildings 
artificially heated, where an even temperature is maintained, the 
insects are acti\'e and may lay eggs every month of the year. The 
number of eggs laid depends on age. 



Fio. n. — l)amaj;o to oak lloorinji: by tlio commou easlciii 
snbtonanenn tormito UeticuUfn mes flai iiH s. Xoto that 
damflgo is not appan'iit on upper surfiico 
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THE REPRODUCTIVE FORMS 

Owin<j: to the increasing number of eggs that develop within her, 
tho queen becomes enhir^^ed, but never lofH'S the poAver of locomotion. 
It was once heli(MT(l that, since the qnc(Mi mother aaqs' the source of 
the colony iifc, the termite (•oh)ny avouUI be exterminated if she Avere 
destroyed, but this has been (lispro\'C(l by more recent studies. In 
addition to the forms that have shed their AAdngs, several different 
typos (»f rei)rodu('tivc forms occur— forms with Aving pads (the nn- 
develo])ed winirs of the nymphs) and Avin<2;less reprodnctive adults. 
The Avingcd forms, however, are the normal tA^pe and occur as a 
■single pair. Avhereus there may be hundreds of the other forms head- 
ing colonies. The reproductiA'e forms Avith Aving pads and the AA'holh'' 
Avingless type usiuilly have little color to the body, and the eyes are 
small. These fornis rarely c(uue above ground or leaA^e the burro avs 
in wood. 




Khj. 4. — <}narU»io(l-oak flooHiisj rtamaKocl l>r the s!iibtorraii»»iii terinito Rclicull- 
trrmcit fUii-iita in an infc*ste<l bnilding, Wiisliinjrton, D. C, VMT* 



The location of the queens in the colony depends upon the season 
of tho yoar. During periods of intense heat or drought in the plains 
or in arid or prairie reirions the subterranean termites burrOAV deepl}^ 
beloAv ground or to a less (le]:)th under stones, coav chips, etc. During 
Avinter in the colder climates they bnrroAv beloAv the frost line. 

Whole colonies of subterranean twrnite^ migrate Avhen conditions 
become unfaA'orable. The nonsiibterranean termites, on the other 
hand, are not able to leave the AA^ood in Avhich they have excaA'ated 
their nests. 
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PREVENTING AND REMEDYING DAMAGE TO WOODWORK OF BUILDINGS 
DESTRUCTION OF BREEDING PLACES ABOUT THE BUILDING SITE 




Fic. 5. — Tube 
of building; 
villo, S. ('. 



infest rtl 



vfiiii from t 
by .subtcriTiiK'iiii 



( cotttiii on lli)t>r 
terniUi's, (Jreoii- 



If binldin<r5^ are to be constructed on recently cleared woodland, 
decayin<^ lo<j^s and stiinips* should be removed from the soil in the 
vicinitA^ and burned. If, because of the presence of decayin*^ wood 

and hnnius, the sub- 
t e r ra nea n t e r nii t e s 
are numerous in the 
eartlu the soil should 
be dee])ly plowed 
or otherwis(^ broken 
up and treated 
with chemicals to 
kill the insects, 
lOli'ective i)<)isons for 
this purpose ai'e 
sodium cyanide;^ a 
10 per cent solution 
of sodium arsenite;^ 
kerosene oil ; 1 part 
coal-tar creosote 
and 3 parts kero- 
sono oil (this mixtura 
should be strained 
through burlap before ust}) ; carbon-disuli)hide ennilsion, which is on 
the market ready for use; orthodichlorobenzene ; lye; or other contact 
jK)isons or gases. Live st(»am forced into the soil will serve the same 
purpose as tlie gases. Dcnaying fcMicc ])osts, sidewalk^, etc., shouhl 
be removed and re- 
placed with treated 
wood, concrete, stone, 
or other resistant 
substances; such de- 
caying material 
would facilitate the 
formation or perpetu- 
ation of the termite 
colonies. 

PROPER CONSTRUCTION 
OF BUILDINGS 

Termites will in- 
fest not only old 
buildings but also im- 
properly constructed 
n e \v buildings, a n d 
these are often badly 
infested. It is not the age of the !)uikling but the uuinner in which 
it has been constructed that renck^i-s it liable to attack. 

Insulation. — Complete insulation from the ground of all untreated 
woodwork of buildings is xhe only effective penuanent remedy 




Kn ;.(;.- Cotton jnckt»t of i-iiUbor Unod fir# lios<» fi'»m iii- 
t\«sti*d buildiiit in Mi.<J»i<>iin, damaged by t;ubtermn('.-ni 
l<'niiiti's {lU'fivtiritenitvs sp.) 



3 For c.icb :icre to bo troatod, dissolve IGO pounds of 
gaUon« of Wilier. 

" This poi.soii is caustic and sliould not bo used uoar livin 



miiulnr sodium cyanide in 12,000 
voj,'etation. 



Preventing Damage by Termites or White Ants 7 




JboUNTY B 
ISSUES /or ROAD' 
IMPROVEMENT -J 



l..S.J*hi „. . . __ 

tHMi tota iienitrp hf M. Sc tlof «« Mr V, 
a IfcV^ i*^?^ "^"Z T«M»5^>iaiy it>»<d ^ ^^(^ 




Fig. 8. — ('oiTospoiult»nce and advcrtiseme*nt rt>garding i«»ue of countf bonds ; dam- 

agiMl by subterranean termites infesting tlie building in Virginia in wliich they 
w«»re stored 
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afrainst attack by siibtei'ranean tonnitos, and the only relief from 
their ])i'esen(*e. These insects must maintain contact with the <!:ronn(l 

to obtain the moisture necessiir}" for their 
existence. "When contact with their moisture 
'^^ij/V-'.^^ ^iippb' iii the earth is cut oiT, the subterra- 

iC- ^J^ \ nean insects in the (bxmagtHl wood, no matter 

how numerous, soon dry np and die. 

Foundations, supports, etc. — To p r € t e n t 
subtorranoan termites from reaching the 
woodwork of buildin<rs from their nosts in 
the p'oimd, the foundations of buildings 
should be constructed, if ])()ssil)le, entirely 
of stone, brick, concrete, oi* conci'ete and 
steel,^ includin<r the pillars in the basement 
or cellar. The Avails, partitions, and flooring 
in the ground floor, 
basement, or cellar 
should also be of con- 
crete. AVooden lloor- 
iuii; can be laid ovei' 
thib concrete floor if 
desired. If the floor- 
ing is to be of con- 
Crete, the concrete 
£> should be laid on a 

Jjt ' ' - gravel base. 

Tn buildings Avhere 
stone, bi'ick, or con- 
crete foundations are 
impracticable, timber 
impregnated w i t li 
coal-tar creosote 
should be employed, 
and no nnt rented 
Avood should come in 
contact Avith ground 
Avhich may bo infested Avith termites. Wood 
to be ])rotected from termites should be ini- 
pi'cgnated Avith coal-tai* creosote by eithei" the 
cylinder-pressure or the ''open-tank" process. 
Full details regarding these pi-o cesses can be 
obtained from the United States Forest 
l^roducts Laboratory, Madison, "Wis. The 
open-tank process is simpler, can be made to 
give satisfactory results Avhere properly used, 
and can be operato<l by unskilled labor. If 
for any reason neither of the foregoing 
]^rocesses can be used, thi'ce coats of hot coal- 
tar creosote brushed on the Avood, Avith sufTicient intervals betAveen 
brushings to pei-mit each coat to dry, Avill be fairly effective. This 




f'lG. 9. — Dnmnijo by the sul>- 
torrnnojin lermile Ifclh-ull- 
icrmvff flarii>rs to 8lioo 
stored on iiifojitcd wood- 
w'ork in a buUdliig in Now 
Vork Citv 





ic, H), —Injury to carrots 
by Ui(» subtiM'ranoan ter- 
mite !*ci icttliirDui',^ rhii'i- 
poniis, at Dallas, Tex. 



* Ui tlio Sonthcrn Statos, ospocinUy in tbo snbtropics. tlio niort! vnlnnblo pormanont 
buildinj^s should ho constriu'tcd outircly of stot^l :uul coucrcto. 
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motliorl, however, is not f^enerally recommended, since it will preserve 
the wood for only a few years. 

The supports of porches or steps should never be laid directly 
on the ground, but should rest on rock or concrete. Window sills 
and frames in the basement or cellar should be laid over concrete 
and the woodwork should not come in contact with the fyround. The 
sui^i^orts of the woodwork of coal bins in basements or cellars should 
not be set in the <ri'ound, but should rest on concrete, not extending 
through the concrete into the soil. 

Concrete flooring\ — Even in j^ermanent stone or concrete and steel 
buildings the conereto flooring is often constructed inii)roperly. 




Fk;. 11. t'nrlon, onrlUliko, sh(»Ucr tiibrs* coiistructod by tlic onstorn subtrrranoau 
toimilo h'rticuHtcrmry flaviues over bric-k wall in dark, lieated. (laiiin brL^cnw^it : 
tlK'so tnbi'x arc used in passinj^ over imponotrablo substancH's. Inset, near view of 
tubes to show textnre 



Usually the base of the concrete floor is a loose combination of 
coarse gravel or cinders and cement grout. This very rough con- 
glomerate, even if several inches thick, has many cracks and large 
holes running through it. Over this is laid a layer of solid concrete 
about 2 or 8 inches thick, of fine texture, in which untreated wooden 
sleepers are laid while it is still moist. These sleepers nearly or 
quite reach the coarse, opon conglomerate in contact with the earth, 
and to them is nailed the wooden flooring. (Fig. 17, A.) 

It will be seen that this is faulty construction. Termites have free 
access from the earth, in which they have galleries, through the 
porous conglomerate, to the untreated beams and flooring. There 
sJhoiild he a layer of solid concrete at least 1 inch thick hctween the 
grout and the ivoocL (Fig. 17, B.) 
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Among the commonest means of infestation are Avooden sleepers 
or stringers laid in concrete wliile the latter is still soft, or placed 

before the concrete has 
been poured in. Ter- 
mites enter throiifrh 
these wooden beams. 
Other common means 
of infestation are sup- 
ports of coal bins ex- 
tendin<]j throu^^h con- 
crete and thi*ou<rh the 
disinteo^i-ated lime mor- 
tal- of brick walls. 

Termite shields, guards, 
or metal caps. — The most 
injurious termites in 
this country are subter- 
ranean in habit and re- 
(piire constant access to 
the earth in order to 
attack wood wliich is 
(Mther in contact with 
the earth oi* which they 
reach tlirou<j:h cov- 
ei'ed, earth like shelter 
tube's constructed over 
the face of stone, con- 
crete, or brick founda- 
tions. In c(msequence 
they can be kept out of 

KiG. 12. — Jlatmo sohliors (a) and mature workers (ft) , -V r i 

of tho oastoni snbtorranean t»riiiitt RHlrulitt^ntHsa l)Ululin<^S DV Uicaus 
paviDcs. Slij^htly more than six times nntnral size motal bai'riers. By 

simply insertin*^ a sheet of 
noncorroding nietal to 
serve as a mechanical bar- 
rier or " termite shield " 
into the masonry and 
turning the projecting 
odires downward at an 
angle, communication or 
termites with tho earth, 
wliei'e they obtain mois- 
ture, can be cut off. In less 
pretentious frame build- 
ings, metal caps are placed 
over the tops of construc- 
tion stone piling or pil- 
lars, or wooden supports. 

This is a similar method 
to that used in rat-proof- 
ing corn cribs. It is effec- 
tive and practicable where untreated timber is placed over masonry 
foundations. 





Fig. 13. — Impresswl pellets of oxcroniont of non- 
subterranean terniit<'S {Kalotcrmrs sp.), which 
drop from infested wood, (ireatly enlarged 
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Again, in the case of stone and steel buildings, the steel or stone 
pillars or piping extending doAvn through the concrete floor to foun- 
dations in the earth often make infestation possible, OAving to the 
fact that the concrete floor does not fit tightly about them. Over- 
lapping strips of metal extending horizontally seA'eral inches from 
the j:)illars or pipes should be imbedded in the concrete floor in 
order to obtain a tight joint (fig. 17, B) ; or liquid (adhesive) 
asphjilt -ihould be poured in to ping up the crevice or frame. 




Fig. 14. — Hottom of burejiu drawer dainaiarecl by the nonsubtwranean wood-lmrinff 
l^^rmite CrupMcnuca hrcvis, which occurs at Key West, Miami, and Palm Bench, 
Fla. 

Avoiding dampness. — Complete dryness of foundation timbers and 
basement Avails and flooring is an imj)ortant aid in rendering build- 
ings safe from attack by termites. Dampness, \varmth, and dark- 
ness attract these insects. A deep air space should be left bet^yeen 
the ground and ^vooden flooring, unless, as in factories, heavy truck- 
ing is to be used over the floor, in Avhich ease this is impracticable. 

An air space should be left between the conerete floor and the 
TTOoden floor laid over it. Concrete floors should be laid on a gravel 
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base, Avhich will prcAcnt dampness and cracldn^^. The points of 
juncture between conciote walls and AYOodcn flooring should be 
filled in by rounding off the concrete at these phices, since cracks 
often occur where the wall and floor join at right angles. (Fig. 17, 




Fh!. 15, — Furniture dumayed by tli«» uonsuhti'rnuican, wood-boriug tormito Crupfo- 
tcrmcs hrec^is, Key West, Kla. 



3i.) Termites often come up through cracks between walls and 
flooring. 

By mixing a heavy mineral residual oil with Portland eomont, 
a material is formed almost perfectly nonabsorbcnt of water and 
t-lierefore oxcollent for use in damp-proof construction. Where the 
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varioxis i)ateiit or noiseless floorings arc used on the f!:ronntl floor 
thej should always be laid OA'cr a concrete base, especially if they 
contain wood fiber as a constituent. 

In no case should untreated beams he comx^lotely surrounded ATith 
mortar or brick; there should be a space around tliem sufficient to 
]:>ermit air circulation. Beams should not be set in eartli or in moist 
concrete, but on rock or dry concrete, or in f^roovcs in the latter. 

Bun<rnl(nvs or frame buihlings which have no colhir should bo 
raised froui the £?round on stone, concrete, or brick i'oundatious to a 
heio:ht which will allow light and air to penetrate beneath. 

Lime mortar. — In brick walls, where lime mortar is used, this soine- 
tiuies (lisintc«ri';ites after a fcAV years and termites penetrate through 
(he spaces tluis loft between the bricks, especially wliere the brick- 
work is below tlie ground level. (Fig. IG.) Such walls should l)c 
faced with Portland cement 1 inch thick, cs2)ecially if untreated wood 
is to come in ccmtact with the bricks. 




ric. 1(>.— Interior vi»\v of i)or1ioii of \vliUow!i«liO(l brick foiuuljitioii wnU of ImUd- 
iujr, below jjroiiiul lovol. sliowinir slu-Itrr tiib<^s of (»ur (hpuuiiou KubtornuKsm tonnito 
{Rf'ticftlitarHH'it sp.) poiirt rating' tlio dislntogrjittMl limo mortjir. Thoso tcrmitj;s 
c;nno tbroiijrh tbt- o:irUi banked up ajraiu»«( tlu> exti-rior wnll. To iviiiedy this 
condition tlic cxtcM-ior wall will \my» to be facfd witb concrete for some Uistanco 
below the ;?round lovid 

Use of chemically treated wood for interior woodwork, furniture, etc. — 
In the Southern States. e??pecially in the sul)tro])ics, in the more 
^ahl^l)le ])ermanent l)iiildings the interior Avoodwork, furniture, etc., 
shonhh be impregnated with preservatives, siuco non^nhteri'anean 
tt-rmitos that attack wood directly are common in those regions. 
Zinc chloride, bichloride of mercury,^ sodium fhioride, and chlori- 
nated ua]:)hthalene ^ are ellective ] ^reservatives. ^ 

s'Thk exfroniely iioisniious cliaracter of m«'renric chlorid# renders it.s u^o (hinirerons. It 
is slowly volatile, and tliere is a poRwibility tbat it will m given off c(»ntinnously in small 
quant itirs from tbe tri»sited wood. llo\r«»vt'r, it has be<?n extensively used in Germany 
and apparently without s<^rious consc«iui»n<^'S. 

<*'riiix pres(»rvfitive is usnnlly referred to as triclilornaplitluilMie and, iiS compflred with 
other obemieals, it is r4>allv eomparal)le t« a technical product bavinjr naphthalene, mono- 
chloronnphthah'ue. diehloninphthnlcne. and probnbly sonii* of the hiijher ehlorinations as 
impurities. Its melting point ranges between I'JO and 210* — the specification under 
which it is sold. 
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Wood-pulp products, such as the various wood-fiber processed or 
composition boards, for interior finish and substitutes for lath (fig. 
18), or for exterior use, can be protected from attack by termites by 
adding certain poisons, such as crude carbolic acid, to the pulp or 
laminated boards in the course of manufacture. Available poisons 





Fig. 17. — A, Improperly constructed concrete flooring: a. Gravel or cinders loosely 
cemented with coai*se concrete, 3 inclies thick, hut with many crevices and holes; 
6, solid, dense concrete, 2 Inches thick ; c, 2 by 4 inch untreated wood sleeper set in 
moist concrete over the grout ; d, %-inch pine flooring nailed to sleepers. B, Prop- 
erly constructed concrete flooring : a, Gravel or cinders loosely cemented with coarse 
concrete, but with many crevices and holes ; h, asphalt waterprooflng ^ inch thick ; 
c, dense concrete, 3 inches thick ; (Z^ 2 by 4 inch trrated wood sleeper set in a groove 
in concrete which insulates it from termites in the earth ; ^, %-inch flooring nailed 
on sleepers; metal collar around pipe which runs down through the concrete (this 
collar should be soldered to the pipe and embedded in the concrete) ; shoulder 
of concrete at point of wall and concrete floor to avoid a right-angle connection 
and consequent cracking 

for this purpose are crude carbolic acid at the rate of 1 gallon to 
1,000 square feet; bichloride of mercury at the rate of 49 ounces per 
1,000 square feet; or copper sulphate at the rate of 113 ounces per 
1,000 square feet. Chlorinated naphthalene is a suitable poison for 
cane-fiber boards. 
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MODIFICATIONS OF CITY BUILDING CODES 



One of the simplest and most effective means of prevention of at- 
taek would be to modify the l)iuldin<r re^^nlations or codes of various 
cities so as to in chide a few simple rules to protect houses from dam- 
a<je by termites. As the principal object in view is to keep all im- 

t r e a ted wood from 

contact Avith the 
fjround, whore the 
termite^ live and from 
wliich they i>'et their 
moisture, the re<2;ula- 
ti(ms should stipulate 
that no floors, sills, 
beams, clapboard, etc., 
of 11 n t r e a t e d wood 
may be laid o\i or in 
the earth and that 
untreal(Kl beams may 
not be laid in con- 
crete without at least 
1 inch of concrete 
underneath and sep- 
arating it from the 
earth; that in founda- 
tions or in cellar walls 
in contact with the 
earth a special grade 
of hard mortar should 
be used, since lime 
mortar^ after some 
years' service disinte- 
grates; that all brick- 
work extending beloAV 
the surface of the 
ground shall be faced 
and capped with con- 
crete at loast 1 inch thick; and, where nonsubterranean as well as 
subterranean termites occur, that only woodwork impregnated with 
preservatives be used for exterior and interior construction, unless it 
is impracticable to obtain such treated wood. 

LOCATING AND TEMPORARILY ARRESTING THE DAMAGE 

Although it may be difficult to eliminate termites and stop further 
damage by them, when oucc these insects have become established in 
the woodwork of a building, the approximate point of entrance should 
be sought at once by careful examination of all Avoodwork in contact 

^ Tho nnreau of Stniulards of tho Ignited States Doimrtmont of Commoico recommends 
a mortal' comjioscd of 1 part Portlaiul cement to M parts of sand i^radcd from tiiio to 
coarse, with no grains lar.uer than wiU pass through the No, 10 sieve, to Avhich may be 
adde 1 10 per cent hv wei^dit of tho cmciit of some \vorkal)ilit.v ajr4'nt, such as h.vdriited 
lime, for nse in locations whon> termites ahound. Such a mcntar, it is holievod, will have 
the desirable properties of both coniwit and linip nn»rtnr» sind. furthermore. Mill contain 
a sufficient (juantity of cement to prevent the penetration of it by the termites. (See 
fig. IG.) 




Fit!. 1 b'.— l*ii*«s(*d woo^-pulp tile mined b.v «ul)terrant»an 
termites infestinsj tho buildiui;, Hiloxi, Miss. 
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Avith the ground. To do this, it may be necessary to tear up the 
foundations, floorino-, and some other woodwork. * The foundation 
timbers and interior woodwork foimd danuiired shouhl be removed, 
and tlie oroimd where they were set should be brokeu up and 
drenelied with some bcjuid which will kill or at least temporarily j)re- 
vent the fiirllior activity of termites at that point. Any of the in- 
secticides*' mentioned under the hefidinjr 
"Destruction of breedino- places about 
the building site " (p. C) Avill meet the 
need. 

INDICATIONS OF INFESTATION 

The annual emero-ence of large num- 
bers of the flying termites is- an indica- 
ti(m as Avell as a warning that the wood- 
work is infested, and the ])()iut of emer- 
gence indicates the approxiuiate location 
of the infested timbers. Even if the in- 
sects are not observed ''swarming," 
large numbers of the dead winged adults 
or of the discarded wings usually will 
be found near by. Frass and earth 
thrown out of crevices through which 
the insects emerge are JilSsO evidence s of 
their presence. Another warning is the 
presence of branching shelter tubes of 
small diameter, made of earth mixed 
with finely powdered wood, on founda- 
tion timbers or other woodwork, or over 
Ihe surface of stone, bi-ick, or other iiu- 
]xmotrable foundation nuiterial (fig. II), 
tlirough which the insects travel from 
the ground to the woodwork. Tlio.^i^ 
tubes should be broken olf and the 
ground where they originate broken 
and drenched with one of the liqiiidsa 
named in the paragraph under the head- 
ing, "Destruction of breeding places 
about the building site " (p. G). 

In the case of the nonsubterranean 
termites, which infest wood directly, evidences that they are daurag- 
ing wood are the im])ressed ])ellets of excrement (fig. 18) which are 
expelled from the wood. Other evidences are the holes, similar in 
size to WW sliot, where the ins-ects entered the Avood. (Fig. 10.) 

KILLING THE WINGED ADULTS WILL NOT STOP THE DAMAGE 

AVhen efforts are made to i)revent fui-thei' damage by termites in 
buildings, it should be realized that the numbers of these insects may 
be constantly recruited fi-om some undiscovered, outside, central 
colony. The destruction of the winged colonizing adults with house- 




FlC, II).- lOiif ranee lioles* of sex- 
iijil. eoloiii/.ni.i; .•iduUs of n inm- 
jsuliteiTaneaii termite (Kaio- 
Icrmcs huhhnnVn in wood of 
(l»«n(l CO 1 1 oil wood tree in Ari- 
zona 



* If sodium cy.niiide is used, :i stronj? solution, 1 ouiico to :i gallou of water, is desirable. 
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^ hold ammonia, etc., at the time of emergence, although beneficial in 
preventing the establishment of new colonies, will not eradicate the 
insects infesting the woodwork. The most destructive forms are the 
white, wingless workers, which remain within the wood. 

DISCONNECTING WOOD FROM THE GROUND 

Subterranean termites infesting beams or other wood will die out 
if the wood is disconnected from the ground. Knowledge of this fact 
will save time and expense, especially in the case of old frame build- 
ings, where extensive repairs would be unwarranted. Disconnecting 
untreated foundation timbers from contact with the soil will also 
cause the death of subterranean termites in the other woodwork, 
furniture, and stored material in the building, even if they have 
penetrated to the second or third floors. These timbers need not be 
removed or replaced unless seriously weakened structurally. How- 
ever, if the wood is kept moist by some other means, such as water 
leakage, the termites will continue to work and thrive. This applies 
especially to damp corners of basements near outside water pipes, 
bathrooms, kitchens, and the like. 

Wooden .floors laid directly on the ground or on stringers on the 
ground, or set in concrete, should be removed. There should be a 
layer of concrete between the earth and the wooden floor (fig. 17, B). 
Wooden baseboards should be removed. 

REPLACING WITH CONCRETE 

Concrete floors and concrete baseboards should be substituted for 
wood. Untreated beams penetrating through concrete floors into the 
earth and the lower parts of door jambs and casings should be cut off 
at least 6 inches above the ground or floor and replaced with ce- 
ment plinths, which should project one-quarter inch beyond the jambs 
and casings. Metal strips should be sunk down from the woodwork 
into the concrete. Wooden thresholds, wainscoting, window sills, 
subsills, and stools in the basement or ground floor should be removed 
and placed on concrete (a layer of concrete between the earth and 
wood) or replaced with concrete. 

REPLACING WITH METAL 

In basements and cellars steel rails or other structural metal work 
can sometimes be economically used t ^ replace weakened timbers. 

SPRAYING AND 1 >ISONING 

Fumigation, poisons, and spraying are of no permanent value 
against subterranean termites in buildings, since, while they may kill 
the flying insects and some of those in the wood, others will continue 
to come up from the ground. 

In the case of termites which do not live in the ground, however, 
but attack wood directly, it is advisable to remove and replace the 
wood if the damage is slight and localized. Where the wood has 
' been seriously damaged, but not structurally weakened, saturate the 
infested wood with orthodichlorobenzene. The wood should be 
thoroughly saturated with this chemical, a rag or mop being used, 
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dripping wet, or the liquid can be applied as a spray. Several appli- 
cations may be necessary to kill the insects. 

If orthodichlorobenzene is used as a spray, it is advised that the 
house be opened up before and for some time after treatment, since 
there is quite an odor to the chemical which may prove disagreeable 
in a closed room. Also, in spraying timbers overhead care should 
be taken not to let the liquid drip down, since it might slightly burn 
the face and hands and would be painful if it got into the eyes. 

If the orthodichlorobenzene treatment is not practicable and the 
wood is too thick for the solution to penetrate, blow dry Paris green 
by means of a bellows into holes bored with an auger into the infested 
wood; these holes should penetrate to the galleries of the termites. 
If, because of moisture, the Paris green becomes caked, the treatment 
should be repeated. Wood structurally weakened should be removed 
and replaced with treated wood, discussed in Department Bulletin 
1231, or strengthened with structural steel. 

By far the greater and more serious damage to timber in the 
United States is caused by termites of the subterranean type. De- 
partment of Agriculture Leaflet 31, on the prevention of damage by 
termites in buildings, discusses in detail the control of subterranean 
termites. 

PEEVENTING AND REMEDYING INJURY TO LIVING VEGETATION 
FRUIT, NUT, SHADE, AND FOREST TREES 

Termites cause occasional but serious injury to living trees, shrubs, 
nursery stock, and grapevines. A wise preventive measure is the 
removal of all loose wood which may afford them shelter, such as 
prunings, dead and dying trees and the like, and untreated fence 
posts and similar material. Cleanliness in orchard and forest man- 
agement is important. Since termites render unmerchantable the 
forest trees which have been killed by insects, fire, or disease, all 
timber from such trees should be utilized or removed as promptly 
as possible. 

Covering scars and pruned areas. — To prevent infestation, care 
should be taken that the trees do not become scarred, especially near 
the base. Scars and all pruned areas should be treated with a mix- 
ture of one-fourth creosote and three-fourths coal tar. This mix- 
ture should not be allowed to come in contact with' the living tissues 
at the edges of the bark; to protect them a shellac should be applied. 

Commercial fertilizers. — Soil heavily manured will attract subter- 
ranean termites, since they can obtain food from the animal manure ; 
commercial fertilizers should be used in preference in regions where 
termites are common in the soil. 

YOUNG PLANTATIONS OR NURSERY STOCK 

Injury to nursery stock will be more serious on recently cleared 
land, to stock from 1 to 3 years old, and where decaying wood is 
abundant. Any debris in which the insects breed should be removed. 
In general the use of recently cleared land should be avoided in 
planting nursery stock. Earth used in banking should be free from 
rotten wood. Care should be taken not to allow the roots to dry 
out before planting, as weakened stock is specially susceptible to 
attack; particular care should be given grafted stock. In the case 
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' of the pecan it is recommended that two or three cereal crops be 
grown on newly cleared land before the young trees are set out. 

Tree surgery. — Properly executed tree surgery sometimes is ef- 
fective in repairing injury by termites to valuable old fruit and 
shade trees. 

Insecticides. — When valuable trees are infested but not yet dying, 
subterranean termites can be killed in the soil, if it is moist and 
not too compact, by breaking it up near the tree and pouring carbon 
disulphide on the earth at a distance of about a foot from the trunk, 
then covering the liquid over with earth. The gas from this liquid 
will penetrate the subterranean galleries of the termites. It is some- 
what dangerous to plant life and very large doses should not be 
used. Care should be taken in handling this volatile ftwid^ as the 
gas or vapor* from it is highly inftamviahle and explosive when 
mixed with air in certain proportions; no -flame shovid he brought 
near it^ and the fumes should not be inhaled^ as they are poisonous. 
There are indications that an emulsion of carbon disulphide, which 
is on the market ready for use, mav prove more effective than carbon 
disulphide alone ; as m the case oi the disulphide itself, the earth is 
loosened up and the emulsion poured on, at least a foot from the 
tree. Carbon tetrachloride,^^ the gas from which is neither explo- 
sive nor inflammable, can be similarly used but is apparently not 
so effective as carbon disulphide. The gases from carbon disulphide 
and carbon tetrachloride, being heavier than air, will not readily rise. 

If tree trunks or branches are infested, they must be treated with 
poisonous liquids, such as kerosene emulsion poisoned with sodium 
arsenite.^^ Orthodichlorobenzene is probably useful in the same 
way. When treating the infested portions, which are usually in the 
dead heartwood, these liquids must not be permitted to come in con- 
tact with living plant tissue. 

Where nonsubterranean termites are infesting living trees, they 
can be poisoned with dry Paris green in the manner discussed on 
page 18. ' 

VINEYARDS 

In vineyards all dead or diseased vines should be removed. All 
exposed areas left by pruning should be painted with preservative 
coatings and the prunings should be burned promptly. Near-by 
stands of tree windbreaks should be carefully cared for and kept free 
from infestation by termites. Trellis posts should be creosoted. 

FIELD AND TRUCK CROPS 

Deep fall plowing, — Deep, late, fall plowing will be of value in 
breaking up the galleries and nests of subterranean termites on 
ground planted to field or truck crops. Irrigation of the land, where 
practicable, will be effective; this can be done before planting the 
^rop. 

For information on this subject the reader is referred to Farmers' Bulletin 1178, 
" Tree Surgery/' which may he obtained on application to the United States Department 
of Agriculture. 

^Carbon tetrachloride is a thin, transparent, colorless, volatile liquid, which forms a 
) gas with a pungent, aromatic odor. Like carbon disulphide it is heavier than air. 
Although it is only about one-half or one-third as effective as carbon disulphide when used 
at the same dosage rate, it has the great advantage that its gas is neither explosive nor 
inflammable ; there will be no fire risk attending its use in buildings. 

^3 In each gallon of the water used for diluting kerosene emulsion or misclble oil, dis- 
solve 1 ounce of sodium arsenite. 
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Burning stubble. — Care should be taken not to plow under stubble 
which will serve as food for termites; it should be burned. The use 
of commercial fertilizers instead of animal manure is also recom- 
mended where subterranean termites are common in the soil. 

Insecticides. — Injury to corn in the prairie region of Kansas has 
resulted from the presence of termites in enormous numbers in the 
heavily sodded soil, where they feed on the roots of the vegetation. 
Such soil should be plowed up and treated with insecticides before 
crops are planted; effective insecticides are sodium arsenite and 
sodium cyanide. (See p. 6.) 

Eotation of crops. — As a result of the frequent stirring of the soil, 
rotation of crops will aid in preventing termites from injuring them. 

FLOWERS AND GREENHOUSE STOCK 

Termites injure a great variety of flowers in gardens, as well as 
many plants grown under glass in greenhouses, where the warm, 
moist atmosphere maintained throughout the year promotes greatly 
the activity of the insects. Injury from termites is especially com- 
mon where the plants are perennial and have woody stalks. 

Sources of infestation. — Heavily manured flower beds are a source 
of infestation to the stems of the flowers, as well as to the woodwork 
of buildings near by, if suitable protection is lacking. Untreated 
wooden stakes used as supports of plants often become infested, and 
in time the insects attack the plants. In greenhouses termites often 
attack old label sticks, the wooden uprights supporting wooden 
benches set on or in the ground, and the wooden bench bottoms and 
plant pots, and later attack the growing plants. The insects come 
up through the ground and form dirt galleries over the supports, or 
burrow up through the wooden bench legs and run galleries the full 
length of the benches. They enter the soil in the pots through the 
drainage holes and eat out the main stalk of the root, killing the 
plant very quickly. 

Proper construction of greenhouses. — ^Proper construction of green- 
houses will practically safeguard plants growing in them from all 
injury by termites. Iron frames and concrete work should, wher- 
ever possible, replace bricks or woodwork. In cases of infestation 
of old greenhouses all wooden uprights supporting wooden plant 
benches should be sawed off, if set on or in the ground, and rested on 
stone, bricks, or concrete, above the surface of the ground. Proper 
repairing, including the removal of all infested wood, will prevent 
the plants from becoming infested in turn. Where woodwork is 
necessary the wood should be impregnated with zinc chloride or bi- 
chloride of mercury; it can be painted after treatment. Wood im- 
pregnated with coal-tar creosote can not be used with safety in 
greenhouses. 

Avoiding stable manure. — In flower gardens, especially those located 
near the woodwork of buildings, commercial fertilizers should be 
substituted for stable manure in order to protect not only the build- 
ings but also the growing plants. 

Insecticides. — Either carbon disulphide or carbon tetrachloride 
can be used to kill termites in the soil if it is moist and not compact. 
Small holes should be made near the infested plants and a small 



"See footnote 12, (p. 19). 
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f quantitj^ of the liquid chosen poured in and the holes immediately 
closed tightly with earth. Calcium cyanide has also been found 
effective, but it should not be placed near living plants; it mixes 
readily with and enriches the soil and gives off an insecticidal gas 
which should not he inhaled^ cos it is poisonous. 

An effective control may be found in the use of kerosene nicotine 
oleate or a 5 per cent kerosene emulsion.^^ If the greenhouse benches 
are infested, but for any reason can not be rei)laced, they should be 
soaked thoroughly with this emulsion, as should also the ashes and 
sand under the pots on the benches. This may be done by removing 
the potted plants from a section of the bench, spraying that section, 
and moving the pots on the bench to cover the treated area, thus 
giving access to another section. Potted heliotropes and geraniums 
have been treated directly with the 5 per cent kerosene emulsion 
without injury to the plants, and the white ants in the soil of the pots 
were all killed. The soil should be wet down before this spray is 
used. This treatment should be given late in the afternoon and be 
followed early the next morning with a thorough syringing of the 
soil with water to wash out the surplus oil. It is important to re- 
move all infested pots from the bench as soon as the infestation is 
noticed and to destroy the termites with kerosene emulsion. 

STJMMAEY 

Damage by termites or white ants " is serious to many classes of 
crude and finished forest products and is occasionally serious to liv- 
ing trees and other plants. These insects are especially injurious to 
foundation timbers, the woodwork of buildings, and material stored 
in buildings to which they have gained entrance. Damage to timber 
in contact with the ground is especially serious in the Southern, 
Central, and Pacific Coast States, and the tropical possessions of the 
United States. 

The woodwork of buildings can be protected from the attack of 
termites by proper construction and by the use of wood treated with 
preservatives. These insects can be eliminated where already estab- 
lished in buildings by removing wood in contact with the ground 
and replacing it with wood chemically treated. 

To construct buildings so that they will be white-ant proof, make 
their foundations, where possible, entirely of stone, brick, or con- 
crete, including stone or metal columns or pillars in the basement to 
support the floor above; make concrete walls and flooring in base- 
ment or cellar, and lay concrete floors on a gravel base. Where stone 
or concrete foundations are impracticable, use timber impregnated 
with coal-tar creosote. 

Lay basement-window sills and frames over concrete, and do not 
allow woodwork to come in contact with the ground. Never sink 
untreated timber in the ground or in moist concrete. 

Complete dryness of the foundation and of the basement walls 
and flooring is an important means of rendering buildings safe from 



^^Two ounce's of calcium cyanide to 1 square yard of ground is rocommended. 

i« Kerosene emulsion is made as follows : Kerosene, 2 gallons ; fish-oil soap, one-half 
pound ; water, 1 gallon. Dissolve the soap in hot water and pour in the oil slowly, with 
constant stirring to emulsify. 

Dilution : If 37 gallons or water he added to the ahove stock emulsion it will give 40 
gallons of 5 per cent kerosene emulsion. 
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attack. Provide for air spaces between the ground and wooden 
flooring and lay concrete floors on a gravel base. 

In regions where nonsubterranean termites are common (see map, 
fig. 1) woodwork should be treated with preservatives. 

To eliminate termites already established in buildings, examine 
the foundation timbers and other woodwork in the basement to 
determine the approximate point of entrance and the extent of 
damage already accomplished. After removing the damaged wood, 
drench the ground with insecticides or poisonous solutions. Then 
replace the damaged timber with rock, brick, concrete, or metal 
work, or substitute, for the foundation, timbers impregnated with 
coal-tar creosote. 

Since subterranean termites always require access to damp earth, 
shut off this source of moisture. The insects will then be unable to 
extend their galleries farther and will perish. 

Nonsubterranean termites can be killed in infested wood by the use 
of insecticides. 

Injury to living vegetation is occasionally serious, especially in 
the Southern States, the Southwest, and the Pacific Coast States. It 
can be prevented by clean cultural methods, deep fall plowing, and 
the use of insecticides. 
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